We report on our recent nanophotonics developments with gold nanorods, medically-safe two-photon-induced cancer therapy and multi-dimensional optical data storage.
Summary
Nanophotonics, defined as nanoscale optical science and technology, is a new frontier in photonics. It offers challenging opportunities for studying the interaction between light and matter on a scale much smaller than the wavelength of radiation, as well as for the design of novel nanostructural optical materials and devices. It has played a vital role that has underpinned many aspects of our community relating a healthier life and a better environment.
Gold nanoparticles have been found very useful in many nanophotonics applications. The surface plasmon resonance related optical properties such as scattering and photoluminescence make gold nanoparticles good contrast agents for cancer imaging. Gold nanoparticles are also excellent candidates for cancer therapy because of their photothermal effects. Among the various shapes of gold nanoparticles, gold nanorods are suitable for clinical applications due to their near infrared absorption. For efficient cancer therapy the specific targeting of cancer cells is important. We have recently adopted transferrin-conjugated gold nanorods for targeting, two-photon imaging and photothermal therapy of cancers [1] . The use of transferrin-conjugated nanorods is based on the fact that most cancer cells have been demonstrated to over express transferrin receptor. Therefore, the transferrin-conjugated gold nanorods can be potentially applied to the therapy of many types of cancer cells. The energy threshold in the case of circular polarized light was found to be one order of magnitude lower than the clinical laser safety standard.
On the other hand, in conventional two-dimensional (2D) optical data storage, data bits (spots) are recorded near the surface of a medium, which has led the CD and DVD technology. Two-photon-induced three-dimensional (3D) optical data storage systems have attracted significant interest due to a potential storage density of Tbits/cm 3 . Development of integrated optics compels the need for further expanding the current storage density by either breaking the diffraction limit of light or involving other physical dimensions. We have introduced a new concept of multi-dimensional optical storage based on nanostructured materials [2] [3] [4] . In this new technology, the information can be stored not only in different positions of a thick volume medium but also in a polarisation and spectral domains. The nanostructured materials comprise of metallic nanorods. The tuneability of optical properties of the plasmonic properties of gold nanorods provides the polarisation and spectral encoding mechanisms in the same spatial position to break the data density limit imposed by the 3D optical storage technology. This nanophotonic approach will lead to a horizon of the new-generation optical data storage technology.
